Faithful sister chromatid separation is fundamental for cell multiplification. If chromosomes are segregated in mitosis with a high frequency of error, progeny daughter cells will become aneuploidy, dead o r in some circumstances cancerous. Recent studies show that the centromeres in diverse organisms contain common proteins essential for correct segregation. O n e such example is a histone H3 variant called CENP-A. This protein exists only in the centromere regions in yeast and also in human. In fission yeast, the functional loss of CENP-A leads to a spectacular missegregation of chromosomes. Mis6 appears to be a recruiting factor for CENP-A to be loaded onto the centromeres. Fission yeast contains a fairly complex centromere D N A organization, and both CENP-A and Mis6 exist only at the non-repetitious central cores of the centromeres which were previously shown to be essential for correct segregation. Mis6 has a human homolog. Other evolutionarily conserved centromere protein Misl2 is also required for correct segregation and acts independent of Mis6 and CENP-A. These proteins are shown to be essential for making centromere specific chromatin and establishing biorientation of the sister centromeres. If they are lost, the metaphase spindle length strikingly increases, resulting into missegregation. Other gene cutl7+, the product of which contains the protein motif of inhibition of apoptosis, causes a nearly identical missegregation phenotype to mis6 and misl2 if it is overexprssed. The relationship between cut1 7+ and centromere function is investigated.
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The Streptomyces lividans K+ channel (KcsA) is a protein of 160 residues, with two putative transmembrane segments and a pore sequence highly homologous to that of mammalian K+ channels. We have carried out a systematic site-directed spin labeling study of KcsA looking to detect and characterize conformational changes associated with channel opening. Cysteine mutants were generated for residues covering most of the predicted transmembrane segments, as well as the N-and C-terminal ends of the channel. The mutants were labeled with an MTS spin label and X-band CW EPR spectra were obtained from liposome-reconstituted channels at room temperature, using a loop-gap resonator. Secondary structure information was obtained from Fourier-transform periodicity analysis of position-specific environmental properties: probe mobility and 0 2 and NiEdda accessibility parameters. Large conformational changes were detected on TM2 (particularly its C-terminal end) and to a lesser extent in TM1, while the pore regions show little change in its extracellular portion. Overall, these results support a model of gating in which both transmembrane helices rotate move away from the axis of symmetry, thus increasing the diameter of the internal vestibule of the channel. EPRderived data from the cytoplasmic regions of the channel (N-and Cterminus) were used as structural constraints for a set of Simulated Annealing and Restrained Molecular Dynamics runs. 32 structures were generated; averaged using 4-fold symmetry, and a final mean structure was obtained from the 8 lowest energy runs. The N-terminus was found to form an a-helix at the watedlipid interface, while the C-terminus assembles as a +helix bundle reminiscent of tetrameric coiled coils. This data was used to generate a three-dimensional model of the full-length channel (Supported by N I H grants GM54690, GM57846 and The McKnight Endowment Fund). We have recently cloned and expressed a new family of K+ channels comprising 4 transmembrane domains and 2P regions. These channels are non voltage-dependent background channels and are expressed in different tissues but are usually very abundant in the brain. Two types of channels have a particular interest with respect to CNS function. The first one is TASK, a channel type that strictly follows the Goldman equation and which is highly regulated by external pH (active at a physiological pH of 7.3, inactive at p H < 6.9-7). Changes of this channel activity probably play an important role in situations such as epileptic seizures and ischemia. The second type is TREK-1, a K+ channel that is activated by arachidonic acid and polyunsaturated fatty acids. This channel is also highly mechano-sensitive and inhibited by intracellular increases of CAMP and by PKC. The molecular mechanisms by which the regulations take place will be discussed. This class of channels is (i) the target of volatile anaesthetics and (ii) of drugs that provide potent neuroprotection. TRAAK is another mechano-sensitive channel also activated by polyunsaturated fatty acids, but it has a different regulation and a different pharmacology. Both TREK-1 and TRAAK are potently activated by lysophospholipids and platelet activating factor. TREK-1, but not TRAAK, is heat activated and looks as an ideal candidate as a thermoreceptor in peripheral sensory neurons and central hypothalamic neurons. Polyunsaturated fatty acids are potent blockers of glutamatergic transmission and potent neuroprotectors against ischemia and epilepsy and these properties seem to be related to channels of the TREK-I/ TRAAK family.
